nODYI« tab

Same textbooks, kleck away

NCERT Class 12 Maths

N\l
J

Exercise 10.2 RN
1. Compute the mag‘ﬁ’itude of the following vectors:

A A A S A A A
ad=i+j+k, b =2i-7]-3FE,

a
1,15 1,
J3 J3 N

Sol. Given: 7 = 2 +J + k.

T

%
Therefore, | a |

x+y2+22 =\[1+1+ =\/§_
A

A

- A ;
b =21 -7)] -3k.

%
Therefore, | b | = J4+49+9 = /62.
A S R B S
NE] J3 J3
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Sol.

Sol.

Sol.

Therefore, | ¢ | = \/(1]2 +(13]2 +(\_/})2
T

. Write two different vectors having same magnitude.

Sol.

- > A
Let =i + j +kand b =i + j — k.
_)
a

— A A
Clearly, # b . (.. Coefficients of { and j are same in

- - .. R -
vectors @ and b but coefficients of 2 in o and b are
unequal as 1 # — 1).

Butl?l:wlx +y2+22 = 1+1+1
— -
and 16 | = J1+1+1 = /3 oo ld =181

Remark. In this way, we can construct an infinite number of
possible answers.

. Write two different vectors having same direction.

Let @ =i +2j +3Fk )
—> A A A
and b =2(i +2j +3k) (i)
=247 [By ()]
%

b =m? where m = 2 > 0.
— - . .
Vectors @ and b have the same direction.

- - .. - v > - - -
But 6 #a[. b =2a=1bl=12I1a |l =2lal=zlal]
Remark. In this way, we can construct an infinite number of
possible answers.
A

A .
Find the values of x and y so that the vectors 2i +3J and
A

A .
xi +yJ are equal.
Given: 2i +3Jj =xi +vyJ.
Comparing coefficients of i and j on both sides, we have
x=2andy = 3.
Find the scalar and vector components of the vector with
initial point (2, 1) and terminal point (- 5, 7).

%
Let AB be the vector with initial point A(2, 1) and terminal
point B(— 5, 7).

= P.V. (Position Vector) of point A is (2, 1) = 22 + Jj and P.V.

of point Bis (=5, 7) = — 51 + 7] .



ﬁ
AB = P\V. of point B — P.V. of point A
=(=5i +7j)-©Q2i +J) =-5i +7] -2i — J
—> A A
= AB =-7i +6.
%
By definition, scalar components of the vectors AB are

A A —>
coefficients of i and j in AB i.e., — 7 and 6 and vector

—> A A
components of the vector AB are — 7i and 6 .
6. Find the sum of the vectors:

- A A A = A A A
a =i -2J +k,b =-2i +4] +5k
- A A A
and ¢ =1 -6J -T7k.
. - _ 7 g A 2 A
Sol. Given: ¢ =1 —2J + k, b =—-2i +4j] +5k
and ?:2—6j—72c.
% A A A A A
Adding @ + b +¢ =0i —4) —k =—4j° k.

7. Find the unit vector in the direction of the vector

% A /‘\ A
a =i+J +2k.
Sol. We know that a unit vector in the direction of the vector

B A A A

- a2 a i+j+2k
a =i +J] +2k1sa = — = =
|Z| J1+1+4

A ieja2k 1 A0T1 2 2 s
5 (R S .

N T AR
.

8. Find the unit vector in the direction of the vector PQ

where P and Q are the points (1, 2, 3) and (4, 5, 6)
respectively.
Sol. Because points P and Q are P(1, 2, 3) and Q(4, 5, 6) (given),
— A N A
therefore, position vector of point P = OP =1; +2Jj + 3k

— A A A
and position vector of point Q = 0Q =4i +5J + 6k
where O is the origin.

_)
PQ = Position vector of point @ — Position vector of point P
— — I 2 A
=0Q —OP =3i +3J +3k
%
Therefore, a unit vector in the direction of vector PQ

PQ _ 3i+3j+3k
PQ | J9+9+9=27=9x3
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9. For given vectors @ =2i - j +2k and b =-i + j -k;
%
find the unit vector in the direction of @ + b
. — A A A - A Lo
Sol. Given: Vectors o =2i —J +2J and b =-1 +J -k
N A N A n A

T A :
a +b =21 —J +2k -1 +J -k =i +0J +F

17+ 6 1= JP+02+2 = 3

. . . . — - .
A unit vector in the direction of ¢ + b is
Ed Ed A A A A A
a+b  i+0j+k i+k 1 » 1 -

k.

- - = - - L+ =
la+bl V2 V2 V2 V2
A /.\ A
10. Find a vector in the direction of vector 5i - J + 2k
which has magnitude 8 units.
Sol. Let @ =5i — j +2k.

A vector in the direction of vector @. which has magnitude 8

units
N AA A
8/\ 8 a 8(5l—]+2k)
= a = —_— ST
Lol J25+1+4
8 A 40 8 16

Gi 2] +2%) =

— = - — k.
J30 B0 - s Y T B0

A /_\ A A /‘\ A
11. Show that the vectors 2i -3jJ +4k and-4i +6J -8k
are collinear.

N A A A
Sol. Let " =21 —3] +4kFk (D)
- A N A 2 N
and b =—-41 +6J] -8k e >
A N A N
=—-221 -3J +4k)=-2a [By ()]
%
= b =—2E> =m? where m = -2 < 0
— —
Vectors @ and b are collinear (unlike because m = — 2 < 0).

A A
12. Find the direction cosines of the vector i + 2 JA +3Fk.

- A 2 A
Sol. The given vectoris (a )= 1 +2] + 3k



13.

Sol.

14.

Sol.

_1+25+3k 1 2 A

= —— 1 + — +
J14 J14 14
We know that direction cosines of a vector < are coefficients of
C N 1 2 3
1, J, 1nal.e.,4\/ﬁ,\/ﬁ,\/ﬂ.
Find the direction cosines of the vector joining the points
A, 2, - 3) and B(- 1, - 2, 1) directed from A to B.
Given: Points A(1, 2, — 3) and B(- 1, — 2, 1).
A > B
1,2,-3) -1,-2,1)

g“
>
>

A A A

ﬁ A A A
= P.V. (Position Vector, OA) of point A is A(1, 2, — 3) =i +2j —3k
and PV.of point Bis B(-1,-2,1)=—1i —-2j + k.

%
Vector AB (directed from A to B)
P.V. of point B — P.V. of point A

A A A A N A
i -2 + k(i +2) —3k)
A A

N A A A A A A A

=—1-2] +k -1 -2] +3k =-21 —4] + 4k
%

AB=1AB | = (22 +(-4)?+42 = [4+16+16 =6

P
%

A unit vector along AB = —ii
[ABI

~2i-4j+4k 24 4% 4s 1o 24 24

_ Al Ty & = —k=—; - = —k.

6 6" "6’ "% 3 ' 37 %3
_)

We know that Direction Cosines of the vector AB are the

. AN A . 2> . -1 -2 2
coefficients of i, j, & in a unit vector along AB i.e, ?, ?, g

A A A
Show that the vector i + J + k is equally inclined to the
axes OX, OY and OZ.

Z
A A A
Let @ = i +J] + k.
Let us find angle 0; (say) between P
% A

vector ¢ and OX (= i)

A o x >X
("." i represents OX in vector form) i

2 /
cos 0y = — Y

lallil



15.

Sol.

(§+f+IAe).(§+0f+OIAe)

= cosel: A A A A A A
li+j+kIIi+0j+0FI
1
= cos 0; = 1D + 1(0) + 1(0) = i = 61=cos’1 —-=
JI+1+1,1+0+0 V3

3
A 1
Similarly, angle 0, between vectors @ and Jj (0Y) is cos! ﬁ

and angle 65 between vectors @ and IAe (0Z) is also cos™ ! 7B

61 = 62 = 63.

~.Vectors @ = ; + ]A + lAe is equally inclined to OX, OY and

OZ

Find the position vector of a point R which divides the
line joining two points P and Q whose position vectors are
A A A A A A

i +2j - k and-1i + j + k respectively, in the ratio 2 : 1

(i) internally (ii) externally.
— A A A
PV.ofpoint Pis @ =, +2j — &k
— A A A
and P.V. of point Qis b == + j + k

(i) Therefore P.V. of point R dividing PQ internally (i.e., R lies
within the segment PQ) in the ratio 2:: 1 (=m : n) (= PR : QR)

- = 2:1=m:n
. mb+na - N
B Ten P(a) R Q(b)
2-itjrhrit2j-h  —2i+2j+2k+i+2j-k
- 2+1 B 3

_—§+4f+l;_;14 4~ 1

= f =3 1+ 3 J t g k.

(i1) P.V. of point R dividing PQ externally (i.e., R lies outside PQ
and to the right of point Q because ratio 2 : 1 = 1 > 1as PR is

2 times PQ i.e., — ==

PR 2) is n_{b—rfa
QR 1

m-n .- — °
AN roA P(a) Q(h) R
2-i+j+R-(+2j-k)
- 2-1
=—2i +2J +2k -1 —2] +k =—37 + k.

Remark. In the above question 15(ii), had R been dividing PQ
externally in the ratio 1 : 2; then R will lie to the left of point P
PR 1

and — = —.

QR 2



16.

Sol.

17.

Sol.

Find the position vector of the mid-point of the vector
joining the points P(2, 3, 4) and Q(4, 1, - 2).
Given: Point P is (2, 3, 4) and Q is (4, 1, — 2).

— PV of point P(2, 3, 4)is @ =2i +3J + 4k

- A A A
and PV. of point Q(4, 1, - 2)is b =4i + J —2k.
- -

PV. of mid-point R of PQ is %8

[By Formula of Internal division]

2i+3j+4k+4i+j-2k 6i+dj+2k _ _n 4 2
_ 1+3j+ 2+ i+ =6L+42]+2k _3i 427 + k.
Show that the points A, B and C with position vectors,

- A Y 45 Fo_ebt 4% =>_ 4 2 =3
a =3i-4j-4k, b=2i- j+ kand ¢c=i-3j-5k,
respectively form the vertices of a right-angled triangle.

— A A A
Given: PV. of points A, B, C respectively are ?(: OA)=3i —4j 4k,
- - ALA s = 2 T W >
b =0B)=2i —j +kand ¢ (=0C)=1 =38j —5k,where
Oistheorigig
Step I. .. AB = P\V. of point B — P.V. of point A
=2i— j+ k—(3i—4j—dk) =2i— j+ k—8i+4)+4k

—> A A A

or AB =— i +3j +.56k (@)
%
BC = PV. of point C — P.V. of point B

A A

—(i —8) —Bh)—(2i— ] + k)= i-8j-Bh-2i+ j— k
-_3 —2j _6h .(20)
%

AC = PV. of point C — P.V. of point A

- 837-Bh-(3i-4)—4k)= i-3)-5h-8i+4) +4k

=—-2i +J -k ...(111)
Adding (i) and (i7),
- — A A A " A A
AB + BC =-1 +3] +56k -1 —-2j] -6k
A A A —
—2i 4+ j -k =AC [By ()]

.. By Triangle Law of addition of Vectors, Points A, B, C are the
Vertices of a triangle or points A, B, C are collinear.

Step II.

%
From ) AB = |AB | = \1+9+25 = /35



18.

Sol.

19.

Sol.

_)

From (i), BC = IBC | = \1+4+36 = /41
ﬁ

From (iii), AC=1AC | = J4+1+1 = \/g

We can observe that (Longest side BC)® = (/41 )* = 41 = 35 + 6
= AB? + AC?
Points A, B, C are the vertices of a right-angled triangle.
In triangle ABC (Fig. below), which of the following is not
true:

— - —
(A) AB + BC + CA

- — -
(B) AB + BC - AC

n
ol ol el =

— - —
(C) AB + BC - CA

— - —
(D) AB - CB + CA
Option (C) is not true.
Because we know by Triangle Law of Addition of vectors that

— — — - — -

AB + BC = AC,ie, |AB + BC =—- CA

— — — - = — —
= AB + BC - AC = 0 |= AB 4+ BC .+ CA =

ol

— — — — — - =
But for option (C), AB + BC — CA = AC + AC =2AC = 0.
Option (D) ii)same as option (A).
If ? and b are two collinear vectors, then which of the

following are incorrect:
i - - i
(A) b =ALa, for some scalar A. (B) a =% b
-
@ and b

(C) the respective components of are

proportional

(D) both the vectors E) and Z) have same direction, but
different magnitudes.

Option (D) is not true because two

collinear vectors can have different N

directions and also different E) s

magnitudes.

The options (A) and (C) are true by definition of collinear vectors.

Option (B) is a particular case of option (A) (taking A = + 1).






